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Case Report
Management of a Case of Peritonitis Due to

Neisseria gonorrhoeae Infection Following Pelvic
Inflammatory Disease (PID)
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Abstract: Pelvic inflammatory disease (PID), a serious infection in sexually active women, is one of the
reasons for which females seek care in emergency departments and therefore represents an important
public health problem. PID is the result of an endocervical infection with different microorganisms,
which then ascend to the endometrium and fallopian tubes. Symptoms of PID may be mild and
aspecific, making its diagnosis difficult. However, this clinical condition requires effective antibiotic
treatment to reduce incidence of complications and late sequelae. We describe here a case of peritonitis
as a complication of pelvic inflammatory disease (PID) due to Neisseria gonorrhoeae infection in a
49-year-old woman who presented at the Emergency Department with acute abdominal pain.
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1. Introduction

Pelvic inflammatory disease (PID) is an acute infection of the upper genital tract involving all
neighboring structures as a consequence of ascending infections from the lower genital tract. Bacteria
spread from the vagina to the cervix, to endometrium, and then onto the upper genital tract [1].
No specific international data are available for PID incidence worldwide. In 2005, the World Health
Organization (WHO) estimated that about 448 million new cases of sexually transmitted diseases
(STIs) occur in subjects aged 15-49 years [2]. The problem of determining the worldwide incidence of
PID is linked both to the lack of specific symptoms of primary pelvic inflammation and to a clinical
resolution by the time of presentation. Common clinical symptoms, in fact, include pelvic pain, fever,
vomiting, dyspareunia, leukocytosis, and other vague constitutional symptoms. PID requires effective
treatment to reduce incidence of complications and late sequelae including tubal damage, uterine and
tubo-ovarian abscess, pelvic peritonitis, development of abdominal and pelvic peritoneal adhesion,
and perihepatitis (Fitz-Hugh—Curtis syndrome).
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Chlamydia trachomatis and Neisseria gonorrhoeae were considered the main pathogens in the etiology
of PID [1], even if other microorganisms such as Mycoplasma genitalium and anaerobic bacteria were
also involved [3,4]. Furthermore, polymicrobial infections were responsible of 30-40% of PID cases [5].

Here, we report the case of a woman with a diffuse peritonitis as a complication of pelvic
inflammatory disease due to N. gonorrhoeae infection.

2. Case Study

A 49-year-old woman attended at the Emergency Department of ASST-Spedali Civili of Gardone
Val Trompia, Brescia, Italy in April 2019 with acute abdominal pain at central upper quadrants starting
24 h before. Clinical examination revealed tenderness at superficial palpation. She denied being
pregnant and had no history of chronic disease or previous abdominal trauma or surgery. She was
febrile with a body temperature of 38.5 °C. On physical examination, she had a blood pressure of
115/60 mmHg and a heart rate of 103 bpm. Chest and abdominal X-ray studies performed on hospital
admission were normal. Laboratory tests showed raised inflammatory markers with total WBC
count of 34.310 mm? and CRP level of 161 mg/L, and a mild microcytic anemia (Hb 11.2 g/dL, MCV
69.2 fl). Liver enzymes, bilirubin, albumin, and prothrombin time were normal. Urinalysis was
normal. Because of the persistent pain, the resistance to standard analgesic drugs and the presence of
inflammatory markers in blood, a CT scan of the abdomen and pelvis with intravenous contrast was
performed. It revealed dilated loops of proximal small bowel with wall thickening and an air fluid
level (Figure 1A,B).

Figure 1. Abdominal computed tomography showing a loop of the small bowel (green arrow) (A) with
a mild retrograde dilatation and an air-fluid level (red arrow) (B). No radiographic evidence of pelvic
inflammatory disease was observed; in particular, no abscesses or effusion were detected. The uterus
appears morphologically normal (blue arrow) (C).

There was a normal hepato-biliary structure with no evidence of hepatic abscess, acute cholecystitis,
or dilation of the intra or extra-hepatic bile ducts. There was no radiologic suspicion of PID (Figure 1C).
The patient was therefore transferred to general surgery with a diagnosis of acute abdomen and a
possible bowel occlusion. For this reason, an exploratory laparoscopy was performed, which evidenced
free non-malodorous pus in the pelvis. The intestinal mass showed signs of peritonitis and minimal
distension as in the paralytic ileum, without significant changes of caliber or adhesions. The uterus
appeared edematous, erythematosus, and swollen. The diagnosis of severe pelvic inflammatory disease
was made. After collecting peritoneal liquid for bacterial culture, a peritoneal lavage was performed
and an antibiotic therapy was immediately started (azithromycin and metronidazole, 500 mg each
daily, because the patient was allergic to beta-lactams, for 14 days).

Bacterial culture was positive for gram negative diplococci. MALDI-TOF MS analysis allows to
identify N. gonorrhoeae.

The N. gonorrhoeae isolate was stored at —80 °C in brain heart infusion medium (Oxoid, Ltd., Milan,
Italy) containing 20% glycerol and sent to the National Reference Laboratory at Istituto Superiore di
Sanita for phenotypic and genotypic characterization. Antimicrobial susceptibility was performed after
growth on Thayer-Martin medium (Oxoid Ltd., Italy) with 1% IsoVitalex (Oxoid Ltd., Italy) at 37 °C in
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a 5% CO2 atmosphere, following the Euro-GASP (European Gonococcal Antimicrobial Surveillance
Programme) recommendations [6]. The MIC TEST STRIP method (Liofilchem Diagnostici, Teramo,
Italy) was carried out in agreement with the manufacturer’s instructions to determine the antimicrobial
susceptibility against cefixime, ceftriaxone, ciprofloxacin, azithromycin, and spectinomycin (Table 1).

Table 1. Antimicrobial minimum inhibitory concentrations (MICs) of N. gonorrhoeae isolate.

Antimicrobial MIC Value (mg/L)
Cefixime 0.047
Ceftriaxone 0.016
Ciprofloxacin 12
Azithromycin 1
Spectinomycin 12

The minimum inhibitory concentration (MIC) values refer to resistant EUCAST clinical breakpoint
(version 9.0, 2019), as follows: cefixime and ceftriaxone >0.125 mg/L; ciprofloxacin >0.06 mg/L;
azithromycin >1 mg/L [7].

The World Health Organization (WHO) N. gonorrhoeae G, K, M, O, and P control strains were used
in each assay [8].

The B-lactamase production to identify Penicillinase Producing N. gonorrhoeae (PPNG) isolates
was performed by the chromogenic test using Beta Lactamase Test (Liofilchem Diagnostici, Italy).

Sequencing of porB and tbpB genes of NG-MAST (Neisseria gonorrhoeae Multiantigen Sequence
Typing) analysis was obtained as previously described [9]. The porB and tbpB alleles and the sequence
type (ST) were assigned according to the NG-MAST website (www.ng-mast.net), following the
interpretative procedures; the genogroup (G) was determined referring to the European Centre for
Disease Prevention and Control (ECDC) definition [10].

GyrA and parcC genes were amplified and sequencing to investigate ciprofloxacin resistance [11].

The gonococcal isolate was PPNG-negative and susceptible to all the antimicrobials tested except
to ciprofloxacin (MIC value of 12 mg/L). It belonged to the ST-2400. This sequence type is part of
the genogroup G2400 associated in Europe, and also in Italy, to gonococcal ciprofloxacin resistant
isolates [10,12]. The gyrA gene showed mutations that encoded the amino acid substitutions D91F and
D95G, whereas the parC gene was wild-type.

Molecular confirmation by PCR was performed after 14 days, resulting negative for N. gonorrhoeae.

The patient was discharged after 20 days in good condition and with resolution of all symptoms
without signs of recurrence at the follow-up.

3. Discussion

Acute abdominal pain represents a clinical and radiologic problem. Many patients with a primary
diagnosis of bowel obstruction or appendicitis show successively to have PID. The diagnosis of PID is
often difficult when a patient presents to an emergency department with non-specific symptoms only.
The accumulation of inflammatory exudates in peritoneum causes the sharp right upper quadrant
abdominal pain. This pain might be more intense with deep respiration or coughing due to negative
pressure during respiratory movements. PID can be misdiagnosed because it is similar to many
other disorders such as pulmonary embolism, pneumonia, cholecystitis, renal colic, and perforated
ulcer. Diagnosis is quite difficult because there are aspecific physical signs, so radiographic studies
are important to exclude other causes, and laboratory tests are commonly negative or only slightly
elevated such as electrolytes, liver function test, and white blood cell count [13]. Because there is no
specific test, diagnosis of PID is generally clinical and combines medical history, bimanual examination
to elicit cervical motion tenderness and adnexal or uterine tenderness, and pelvic ultrasound. So far,
microbiological confirmation by positive NAATs for C. trachomatis, N. gonorrhoeae, or M. genitalium is
very important. Our case is quite similar to other sporadic cases reported in the literature [12,14-16],
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where women 30 years of age were admitted to emergency departments with acute abdominal pain
and a diagnosis of peritonitis was made only after laparascopy with isolation of N. gonorrhoeae from
peritoneal liquid.

This further case report may alert clinicians to have the suspicion about the possible involvement
of ascending genital infections in sexually active women with unknown causes of abdominal pain.
This awareness can lead to an early diagnosis and to a correct management of such patients. Because this
clinical picture is quite confusing, microbiological analysis is essential for diagnosis and for guiding the
correct antimicrobial that resolve the symptoms and prevent the long-term complications associated
with PID.

Author Contributions: All the authors contributed to this work, read and approved the paper. M.A.D.F. wrote
the manuscript; P.S. and A.C. performed molecular assays and contributed to the manuscript writing; S.C., C.G.,
and G.L. performed microbiological analysis and provided valuable feedback; M.C. and R.C. provided radiology
images and provided valuable feedback; M.R. and E.A. were directly involved in the care of the patient; A.C.
contributed to the critical revision of the manuscript. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Soper, D.E. Pelvic inflammatory disease. Obstet. Gynecol. 2010, 116, 419-428. [CrossRef] [PubMed]

2. World Health Organization. Sexually Transmitted Infections. Available online: https://www.who.int/news-
room/fact-sheets/detail/sexually-transmitted-infections-(stis) (accessed on 14 June 2019).

3.  Taylor, B.D.; Zheng, X.; O’Connell, C.M.; Wiesenfeld, H.C.; Hillier, S.L.; Darville, T. Risk factors for Mycoplasma
genitalium endometritis and incident infection: A secondary data analysis of the T cell response against
Chlamydia (TRAC) study. Sex Transm. Infect. 2018, 94, 414—420. [CrossRef] [PubMed]

4. Haggerty, C.L.; Totten, P.A.; Tang, G.; Astete, S.G.; Ferris, M.J.; Norori, J.; Bass, D.C.; Martin, D.H.; Taylor, B.D.;
Ness, R.B. Identification of novel microbes associated with pelvic inflammatory disease and infertility.
Sex Transm. Infect. 2016, 92, 441-446. [CrossRef] [PubMed]

5. McCormac, W.M. Pelvic inflammatory disease. N. Engl. J. Med. 1994, 330, 115-119. [CrossRef] [PubMed]

6. Spiteri, G.; Cole, M.; Unemo, M.; Hoffmann, S.; Ison, C.; van de Laar, M. The European Gonococcal
Antimicrobial Surveillance Programme (Euro-GASP)-a sentinel approach in the European Union
(EU)/European Economic Area (EEA). Sex Transm. Infect. 2013, 89, 16-18. [CrossRef] [PubMed]

7. The European Committee on Antimicrobial Susceptibility Testing (EUCAST). Breakpoints Tables for
Interpretation of MICs and Zone Diameters, Version 9.0, 2019. EUCAST. Available online: http://www.eucast.
org (accessed on 1 January 2020).

8. Unemo, M,; Golparian, D.; Sanchez-Buso, L.; Grad, Y.; Jacobsson, S.; Ohnishi, M.; Lahra, M.M.; Limnios, A.;
Sikora, A.E.; Wi, T.; et al. The novel 2016 WHO Neisseria gonorrhoeae reference strains for global
quality assurance of laboratory investigations: Phenotypic, genetic and reference genome characterization.
J. Antimicrob. Chemother. 2016, 71, 3096-3108. [CrossRef] [PubMed]

9. Martin, LM,; Ison, C.A.; Aanensen, D.M,; Fenton, K.A; Spratt, B.G. Rapid sequence-based identification of gonococcal
transmission clusters in a large metropolitan area. J. Infect. Dis. 2004, 189, 1497-1505. [CrossRef] [PubMed]

10. European Centre for Disease Prevention and Control. Molecular Typing of Neisseria gonorrhoeae-A Study of
2013 Isolates, 2018. Available online: https://ecdc.europa.eu/sites/portal/files/documents/Molecular-typing-
N-gonorrhoeaeweb.pdf. (accessed on 30 May 2018).

11. Tanaka, M.; Nakayama, H.; Haraoka, M.; Saika, T. Antimicrobial resistance of Neisseria gonorrhoeae and high
prevalence of ciprofloxacin-resistant isolates in Japan, 1993 to 1998. |. Clin. Microbiol. 2000, 38, 521-525.
[CrossRef] [PubMed]

12.  Peter, N.G.; Clark, L.R.; Jaeger, ].R. Fitz-Hugh-Curtis syndrome: A diagnosis to consider in women with
right upper quadrant pain. Cleve Clin. ]. Med. 2004, 71, 233-239. [CrossRef] [PubMed]


http://dx.doi.org/10.1097/AOG.0b013e3181e92c54
http://www.ncbi.nlm.nih.gov/pubmed/20664404
https://www.who.int/news-room/fact-sheets/detail/sexually-transmitted-infections-(stis)
https://www.who.int/news-room/fact-sheets/detail/sexually-transmitted-infections-(stis)
http://dx.doi.org/10.1136/sextrans-2017-053376
http://www.ncbi.nlm.nih.gov/pubmed/29563165
http://dx.doi.org/10.1136/sextrans-2015-052285
http://www.ncbi.nlm.nih.gov/pubmed/26825087
http://dx.doi.org/10.1056/NEJM199401133300207
http://www.ncbi.nlm.nih.gov/pubmed/8259168
http://dx.doi.org/10.1136/sextrans-2013-051117
http://www.ncbi.nlm.nih.gov/pubmed/24243874
http://www.eucast.org
http://www.eucast.org
http://dx.doi.org/10.1093/jac/dkw288
http://www.ncbi.nlm.nih.gov/pubmed/27432602
http://dx.doi.org/10.1086/383047
http://www.ncbi.nlm.nih.gov/pubmed/15073688
https://ecdc.europa.eu/sites/portal/files/documents/Molecular-typing-N-gonorrhoeaeweb.pdf.
https://ecdc.europa.eu/sites/portal/files/documents/Molecular-typing-N-gonorrhoeaeweb.pdf.
http://dx.doi.org/10.1128/JCM.38.2.521-525.2000
http://www.ncbi.nlm.nih.gov/pubmed/10655338
http://dx.doi.org/10.3949/ccjm.71.3.233
http://www.ncbi.nlm.nih.gov/pubmed/15055246

Antibiotics 2020, 9, 193 50f5

13. Carannante, A.; Ciammaruconi, A.; Vacca, P.; Anselmo, A.; Fillo, S.; Palozzi, A.M.; Fortunato, A.; Lista, E,;
Stefanelli, P. Genomic Characterization of Gonococci from Different Anatomic Sites, Italy, 2007-2014.
Microb. Drug Resist. 2019, 25, 1316-1324. [CrossRef] [PubMed]

14. Brunel, A.S,; Fraisse, T.; Lechiche, C.; Sotto, A.; Laporte, S. A sexually transmitted peritonitis. Med. Mal.
Infect. 2008, 38, 233-234. [CrossRef] [PubMed]

15.  Alfouzan, W.; Dhar, R. Unexplained peritonitis due to Neisseria gonorrhoeae secondary to a sterile tubo-ovarian
abscess. Kuwait Med. ]. 2015, 47, 166-167.

16.  Wilmore, S.M.S.; Reynolds, C.J. Gonococcal peritonitis diagnosed post laparotomy in a 38-year-old woman:
A case report. Cases J. 2009, 2. [CrossRef] [PubMed]

@ © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).



http://dx.doi.org/10.1089/mdr.2018.0371
http://www.ncbi.nlm.nih.gov/pubmed/31219400
http://dx.doi.org/10.1016/j.medmal.2008.01.001
http://www.ncbi.nlm.nih.gov/pubmed/18339500
http://dx.doi.org/10.4076/1757-1626-2-8080
http://www.ncbi.nlm.nih.gov/pubmed/20011634
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Case Study 
	Discussion 
	References

